Observations of atmospheric CO 2 concentration profiles provide significative constraints on the global/regional inversions of carbon sources and sinks. Anhui Institute of Optics and Fine Mechanics of Chinese Academy of Sciences developed a Raman Lidar system to detect the vertical distribution of atmospheric CO 2 . This paper compared the observations with the modeled results from a three-dimensional global chemistry transport model-GEOS-Chem, which showed a good agreement in the trend of change with lidar measurements. The case study indicated a potential for better simulating vertical distribution of atmospheric CO 2 by combining with lidar measurements.
INTRODUCTION
Observations of atmospheric CO 2 concentration profiles provide significative constraints on the global/regional inversion of carbon sources and sinks. Raman Lidar has possessed the capability of conducting high temporal and vertical resolution measurements of CO 2 concentration profiles [1] [2] [3] . By assimilating those informations of vertical distribution of CO 2 concentration in atmosphere under synthetic inversion framework, the uncertainty of the regional carbon budget prediction will be reduced. In this paper, we proceeded a case study on CO 2 concentration profiles observed by a complicated Raman lidar system, developed by Anhui Institute of Optics and Fine Mechanics of Chinese Academy of Sciences, and compared observations with simulated results from a global three-dimensional chemistry transport model-GEOS-Chem, which could provide a valuable basis for better using lidar data to improve the simulation of atmospheric CO 2 concentration.
DATA AND METHOD

GEOS-CHEM MODEL
GEOS-Chem is a global 3-D chemical transport model of atmospheric composition driven by assimilated meteorological observations from the Goddard Earth Observing System (GEOS) of the National Aeronautics and Space Administration (NASA) Global Modeling and Assimilation Office (GMAO). We used the model (v9-01-02) to simulate the atmospheric CO 2 concentrations on a horizontal resolution of 2° latitude × 2.5° longitude and on a vertical resolution of 47 layers from the surface to 0.01 hPa. The model was integrated with GEOS-5 meteorology for eight years (2004-2011) from an initial condition of uniform CO 2 (375.0 ppmv) as a "spin up" period [4] . The sources (or sinks) for the simulations in
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this study included emissions from fossil-fuel burning and cement production, biomass burning, biofuel burning, balanced biosphere (net ecosystem production), ocean, net terrestrial exchange, aircraft, and marine.
RAMAN LIDAR SYSTEM
The Raman lidar system applied 354. 
RESULTS
To deduce the atmospheric CO 2 concentration at different altitude, a Li-7500 H 2 O/CO 2 analyzer installed on a tower at 30m height above the ground was employed to calibrate the observation results (as shown in Fig.1 ). The vertical resolution of the lidar system was 30m, and the signals were accumulated by 20000 pulses which generated a CO 2 concentration profile every 17 minutes. Fig.1 showed that the lidar observed CO 2 concentration 
